larger number of carnivorous species and families, the non-expert reader learns two key things from the available data. Firstly, the genome of the rootless, aquatic carnivore Utricularia apparently lacks genes for nutrient transporters, which are functionally expressed in the roots of non-carnivorous plants. It is very likely that the submersed trap of the carnivore acts as a substitute for the root by taking up prey-derived nutrients. Given that the reader does not learn anything about the trapexpressed transporters, this subject still seems open for further investigation in the species presented in the genome chapter (for trap transporters in the Venus fl ytrap, see references below). Secondly, Cephalotus can switch between non-carnivorous leaves and carnivorous pitchers. This switch seems to be associated with the expression of transcription factors that control leaf patterning. Reading this section, one might speculate on whether nutrient starvation could serve as a signal that causes the transition to the carnivorous syndrome.
Prior to the next version of the book, it will be important to test the current hypotheses and models predicting key molecular players in determining the carnivorous habit. This will certainly have to involve the testing of trap and nontrap transporter gene/protein function in the carnivorous plant under investigation as well as after heterologous expression of these genes in non-carnivorous plants and animal systems (addressed in [5] [6] [7] What turned you on to biology in the fi rst place? When I was four years old, my parents took me to the Boston Science Museum and I remember being entranced by a human embryology display; that must have planted the seeds of my fascination with developmental biology. Later on, in sixth grade, I was voted 'best conclusioner' in reference to my science experiment write-ups. Clearly, I was destined to be a researcher! And what drew you to your specifi c fi eld of research? I love being able to apply genetic approaches to dissect development. When I was an undergraduate and during my graduate student days, Drosophila was by far and away the best system to explore questions of development using genetic approaches. I pondered moving into plant biology as a graduate student but was frustrated by the lack of good plant genetic systems; maize was an obvious possibility, but I didn't have the head for carrying out genetic analyses in the time frame needed for maize crosses. Arabidopsis had a renaissance as a plant model genetic system in the 1980s, and many Drosophila researchers moved to work on this 'botanical Drosophila' at that time, including me. I've worked on different aspects of patterning in Arabidopsis, as well as In the past few years, we have been using the Arabidopsis petal as a model system to understand plant organogenesis. Petals are such simple organs with only a few cell types, but nonetheless there are a rich variety of questions we can ask about petal development. These include how cell identity is specifi ed, how cell division and cell expansion are coordinated, and how the variety of signals, including mechanical forces, shape petal form. There are a lot of groups working on petal development now, and I don't think it will be too long before we have a good enough understanding of all of these processes to be able to model how just a few primordial cells give rise to a mature petal.
Who were your key early infl uences?
My mentors, of course, were important early infl uences, but there were many others as well. Bill Gelbart, my PhD advisor, was a brilliant geneticist. He worked in the fl y room along with all the students and postdocs, and would constantly throw out genetics questions and gendanken experiments for us to ponder and discuss. Eric Lander, who at the time was learning genetics from Bill Gelbart, decided to teach a course at Harvard on mathematical models of pattern formation, complemented by lectures from the students and postdocs on our experimental work. It was one of the fi rst times that I saw how powerful the combination of mathematical modeling and experimental tests could be in predicting developmental outcomes. Both of my postdoc advisors were amazing people who expanded my view of how to do science. Michael Akam, ever enthusiastic, introduced me to evolutionary developmental biology and was a constantly supportive and caring mentor. Ian Sussex, one of the founding fathers of plant developmental biology, let me follow my nose and encouraged me to explore whatever caught my interest. Since then, I have been constantly infl uenced by my students and colleagues, who challenge me every day to think hard about the questions we are asking and the experimental approaches we are taking.
Do you have a favorite paper or science book? As a graduate student, I encountered a book that still inspires me: Classic Papers in Genetics edited by James A. Peters. Sadly, it is now out of print, but it is a wonderful compendium of many groundbreaking papers, starting with Mendel's 'Experiments in Plant Hybridization'. It also includes several papers by my scientifi c hero, A.H. Sturtevant, who fi gured out the principle of genetic mapping as an undergraduate, and whose papers are a model of clarity and careful reasoning. I also really enjoy reading Peters' prefaces to each paper, which place each work in its scientifi c and historical context. Do you feel a push toward more applied science? How does that affect your own work? My thoughts on applied science have changed over time. The emphasis throughout my education and early years as a scientist was always toward basic research, and I still fi rmly believe that basic research needs to be a priority in developing new approaches and breakthroughs that can be used to address human health and well-being.
However, in recent years, I have had more contact with farmers and people in the agricultural industry, who are desperate for immediate solutions to very real problems caused by disease and climate change. Add to that the immense challenge of food securityaccording to the FAO, the global population is projected to rise to 10 billion by 2050, and food production will have to increase by 50 percent to meet this demand. As a scientist pursuing basic research, I think we still need to be cognizant of the potential real-world impacts of our work on developing a sustainable agricultural system. This means that we need to pay attention to the growers as well as the consumers and understand how our work might affect their day-to-day existence. The fl ip side of the coin is that we also need to educate the public on the fundamental importance of basic research and how it can provide the kinds of key advances that can result in new technologies, new medicines, and new strategies to cope with real-world problems. But we also need to educate the public to recognize that we can't predict where basic research will take us, and that not every discovery has an obvious and immediate payoff.
Which aspect of science, your fi eld or in general, do you wish the general public knew more about? I am dismayed by the anti-intellectual strain that exists in our country, and has for a long time. I wish that thinking logically and evaluating data were more of a priority for our politicians, and for the public at large. We all rely on anecdotes in our daily lives to make trivial decisions -but key decisions by our policy makers should be supported by evidence. As a scientist, one of the most important jobs I do is to teach a large introductory biology class; if the students who come out of the class have an increased appreciation for thinking critically in order to make good decisions and solve problems, I feel I have been successful. Of course, relying on reason rather than emotion is not solely the province of scientists, but it doesn't seem to be a valued life skill these days.
What is the best advice you've been given? Not so much a piece of advice, but a reminder that "there are no stupid questions". Sometimes the seemingly simplest question can open up a whole new way of thinking and serve as a jumping-off point for a new research direction.
